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ABSTRACT 
 
MARIA PELZER BUNDY 
Approaches to Learning in Kindergarten:  
Associations with Child and Family Background Variables 
(Under the direction of Dr. Kathleen Gallagher) 
 
The study analyzed a nationally representative sample of first-time kindergarteners 
from the Early Childhood Longitudinal Study – Kindergarten cohort of 1998-1999.  
Associations between sociodemographic risk factors, including race/ethnicity, poverty status, 
maternal education, child care participation, and residential location, and the dimension of 
approaches to learning for young children were analyzed at kindergarten entry.  
Race/ethnicity and maternal education predicted unique proportions of variance in children’s 
approaches to learning (AL) at kindergarten entry.  Race/ethnicity was associated with AL 
such that African American, Native American, and Hispanic children had the lowest scores 
on AL, while White and Asian children had the highest scores on AL.  Maternal education 
was associated with AL such that children whose mothers had a four-year college degree or 
graduate/professional degree had higher AL scores than those whose mothers had any 
education less than a college degree.  Implications of these findings for practice and policy 
are discussed. 
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CHAPTER ONE 
 
Introduction 
The creation of the Goals 2000: Educate America Act in 1990 ushered in a new 
chapter in the education accountability movement.  Goal One of this act states, “All children 
in America will start school ready to learn” (National Education Goals Panel, 1991).  The 
importance of this goal is well understood in the education community. Children who are 
identified as not academically and socio-emotionally ready to learn upon school entry 
continue to have difficulties later in life, and many ultimately attain less education and are 
more likely to be unemployed in adulthood (Rouse, Brooks-Gunn, & McLanahan, 2005).   
The Goal One Technical Planning Group (Kagan, Moore, & Bredekamp, 1995), a 
group of researchers charged by the federal government with suggesting a method by which 
to measure progress toward Goal One, suggested five dimensions of early development and 
learning related to Goal One, including 1) physical health and well-being, 2) social and 
emotional well-being, 3) approaches toward learning, 4) language development, and 5) 
cognition and general knowledge.  The Goal One Technical Planning Group characterized 
approaches toward learning as being “at the core of social/emotional and cognitive 
interactions” (Kagan et al., 1995), yet the research base examining this dimension is small 
and imprecise compared to research on other dimensions.  This study will provide a 
descriptive analysis of the dimension approaches to learning (hereafter designated as AL) in 
relation to child and family risk variables.  
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Theoretical Foundation 
 The delineation of multiple indicators for school readiness by the Goal One Technical 
Planning Group (Kagan et al., 1995) is testament to the complexity of a child’s readiness for 
school.  Just as the indicators are interrelated (Kagan et al., 1995), they are also linked to 
family, school, and community factors (NEGP, 1995a; Pianta, Rimm-Kaufman, & Cox, 
1999).  In the face of such complexity, theory can provide meaningful insight into the ways 
in which these factors interact to support young children’s development.  This study adopts a 
foundation of ecological systems theory (Bronfenbrenner, 1979, 1989; Bronfenbrenner & 
Crouter, 1983; Bronfenbrenner & Morris, 1998) to examine children’s approaches to learning 
as they enter kindergarten.  
Ecological systems theory.  An ecological model allows researchers to conceptualize 
a particular process or set of processes presumed to “activate or sustain development” 
(Bronfenbrenner, 1989).  This model goes beyond a simpler social address model 
(Bronfenbrenner & Crouter, 1983), in which the underlying processes are not specified, and 
examines a person-process-context model (Bronfenbrenner, 1989, Bronfenbrenner & Morris, 
1998), in which variations in developmental processes are analyzed as a joint function of the 
environment and person.  The theory posits a nested model of contexts, or systems, that 
interact to impact developing competencies of the individual.   
Bronfenbrenner (1989) posited that certain personal characteristics, rather than 
remaining static in time, become dynamic forces that fuel and direct the course of future 
development.  These are termed developmentally-instigative characteristics and include 
those characteristics that “involve an active orientation and interaction with the environment” 
(p.219).  The ways in which children approach learning and relationships related to learning, 
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such as with a teacher or parent, or their “intellectual curiosity” (Bronfenbrenner, 1989, 
p.219) may fall into this category.  This study will examine associations with AL, as a 
developmentally-instigative characteristic, within two systems: the microsystem and the 
macrosystem. 
The microsystem. The microsystem is the environment and context in which a child 
develops, such as home or school, and includes relationships within that environment.  A 
child care setting may be considered among these environments within the microsystem.  
Interactions with caregivers and/or peers within the child care environment may encourage or 
discourage certain styles of learning or regulatory behaviors.  The current study uses parent-
reported child care participation as an indicator of microsystem effects, though participation 
or non-participation alone does not reflect proximal processes in a microsystem.  However, 
the ecological systems model provides a framework for understanding the processes involved 
in development of AL. 
Person characteristics, such as gender or age, most immediately affect a child’s 
development within the microsystem.  Older children may have more well-developed AL 
than younger children.  Gender may predispose children to different styles of learning 
(Kagan et al., 1995).  Gender may be associated children’s attitudes toward academic 
subjects, as well as attitudes about academic ability, and may therefore be associated with AL 
(Kagan et al., 1995).  It is within the microsystem that children’s AL develops.   
 The macrosystem. The overarching pattern of systems “characteristic of a given 
culture, subculture, or other broader social context” composes the macrosystem 
(Bronfenbrenner, 1989, p. 230).  A child’s residential location is an example of a 
macrosystem factor.  Often a child’s residential location, such as rural or urban, may have a 
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cultural effect on children’s development.   From a transactional perspective (Sameroff & 
Fiese, 1990), this is the “cultural code” that regulates the fit between individuals and the 
overarching social system (p.126).  In such cases, the macrosystem exerts influence via 
cultural patterns. 
Social address variables, such as a child or family’s race and/or ethnicity, poverty 
status, and maternal education, affect a child’s development primarily through the 
macrosystem.  Garcia Coll et al. (1996) provided a theoretical model that is helpful for 
understanding of the effects of social address variables within systems.  In this model, 
children’s competencies, developing within systems, are mediated through specific 
experiences related to gender, race, and class.  Garcia Coll et al. posited a model of child 
development for children from ethnic minority families, emphasizing the specific 
experiences of racism, prejudice, discrimination, and oppression and their influence on 
multiple contexts within systems.  Thus, it is not the social address variables alone that affect 
children’s development, but the interactions and affordances within systems that are related 
to the social address. 
In summary, using an ecological systems model to understand the interactions among 
and between systems allows researchers to view developmentally instigative characteristics 
of a person, such as a child’s AL, through a more comprehensive lens.  Rather than assuming 
that a given socio-emotional attribute has the same significance regardless of the cultural 
context in which the person lives or was raised (Bronfenbrenner, 1989), an ecological 
systems approach allows for the examination of these attributes in context, or across varying 
environments and situations, and as dynamic forces fueling development within the person-
process-context model.  In addition, this model allows for the consideration of approaches to 
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learning as a unique, dynamic force in itself, that interacts with the environment in which the 
child resides and the social address variables of interest to further fuel development.  A 
specific model by Garcia Coll et al. (1996) allows for a deeper examination of social address 
variables within systems.  Though some variables in the current study do not reflect the 
specific proximal processes involved in some systems, these theoretical models provide a 
foundation for understanding the processes behind the development of AL. 
What is Approaches to Learning? 
The dimension of AL has been described as “the least understood, the least 
researched, and perhaps the most important” for school readiness (Kagan et al., 1995, p. 28).  
Researchers and policymakers generally agree that AL is important for early academic 
success, but disagree on what constitutes AL as a construct.  Research has operationalized AL 
in many ways, including “learning behaviors” (McDermott, Leigh, & Perry, 2002), 
“learning-related skills” or “work-related skills” (McClelland & Morrison, 2003; 
McClelland, Morrison & Holmes, 2000), “mastery behaviors” (Bronson, 1994), and self-
regulation (Howse, Lange, Farran, & Boyles, 2003; Howse, Calkins, Anastopoulos, Keane, 
& Shelton, 2003; Paris & Newman, 1990; Zimmerman, 1998).  The Goal One Technical 
Planning Group described AL as an umbrella term encompassing a range of “attitudes, habits, 
and learning styles” (Kagan et al., 1995, p.23), predispositions that reflect motivational, 
attitudinal, and cognitive styles.  The Early Childhood Longitudinal Study (ECLS), a 
nationally representative longitudinal study, was designed to measure aspects of school 
readiness related to Goal One (US Department of Education, NCES, 2000).  The ECLS 
designers aligned their study of the construct as closely as possible with the NEGP guidelines 
and defined AL as a compilation of six behaviors: attentiveness, task persistence, flexibility, 
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organization, eagerness to learn, and learning independence.  Kagan et al. (1995) provided 
some definition of these behaviors. 
1. Attention is the ability to be attentive, not distracted, from tasks, adults, and peers 
across time and obstacles and is intertwined with the ability to follow through on 
a goal or task (Kagan et al., 1995; Shonkoff & Phillips, 2000).  For example, a 
child’s ability to attend to the teacher’s instruction, despite two peers whispering 
behind the child, would be considered attention. 
2. Task persistence is the ability to continue focus on and follow through with a task 
or goal, rather than succumb to distraction (Kagan et al., 1995), either immediate 
(peer disturbance) or distal (urge to play outside).   
3. Flexibility includes the ability to test alternate solutions, understand mistakes, and 
see a task in a wide perspective versus narrow focus (Kagan et al., 1995).  A 
specific example of this may include a child’s understanding that a letter of the 
alphabet may produce many different sounds, not just one. 
4. Organization entails keeping belongings organized in order to facilitate learning 
(Meisels & Atkins-Burnett, 1999).  For example, a child whose desk is always 
cluttered and cannot find a pencil may not be able to process information as well 
as a child who can easily find this tool and utilize it to process information from 
the teacher. 
5. Eagerness to learn entails a child’s interest in pursuing new or unknown things 
(Kagan et al., 1995).  This might be demonstrated by a child who asks questions 
of the teacher when encountering a new word or concept in a story. 
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6. Learning independence refers to the cognitive style with which children approach 
learning.  A child who shows learning independence, or a field-independent style 
(Kagan et al., 1995; Witkin, 1962), often can separate out details from 
background and can analyze information presented.  A child who does not need 
specific, detailed instructions or information and who can learn by trial and error, 
as opposed to working from a sample or outline, would be characterized as 
learning independent.   
The behaviors involved in AL are related to those involved in executive functioning, 
including self-regulation, sequencing of behavior, flexibility, response inhibition, planning, 
and organizing of behavior (Eslinger, 1996; Shonkoff & Phillips, 2000).  Research has also 
emphasized the importance of attention, motivation, and cooperation (McClelland & 
Morrison, 2003) in addition to executive functioning.   
The ability to think, retrieve, and remember information, solve problems, and engage 
in other complex symbolic activities involved in oral language, reading, writing, 
mathematics, and social behavior is dependent on the development of attention, 
memory, and executive function (Shonkoff & Phillips, 2000, p.116; Lyon, 1996).   
 
Despite the agreed upon importance of these skills or behaviors, little research has examined 
how features of children’s early environments affect the development of AL (Shonkoff & 
Phillips, 2000).    This is an important unmet need in research, as early problems in executive 
functions and related behaviors are predictive of future problems (Rouse, Brooks-Gunn, & 
McLanahan, 2005; Shonkoff & Phillips, 2000). 
The following review of the literature examines 1) how AL is related to kindergarten 
achievement and 2) teacher beliefs about AL and school readiness.  It then examines several 
sociodemographic factors that may be considered risk factors for children’s developing AL 
and subsequent kindergarten achievement. 
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Approaches to Learning and Kindergarten Achievement 
 AL, or aspects thereof, is associated with better school achievement in kindergarten 
and beyond (McWayne, Fantuzzo, & McDermott, 2004; McClelland et al., 2000; Denton & 
West, 2002), suggesting that it may provide the foundation for positive classroom behavior 
and academic success (Alexander, Entwisle, & Dauber, 1993; McClelland & Hansen, 2001; 
McClelland & Morrison, 2003).   
Approaches to learning in kindergarten. An individual aspect of AL, self-regulation 
capacity, is associated with kindergarten achievement (Howse, Calkins et al., 2003; Howse, 
Lange et al., 2003). In one study, children’s emotion regulation, as measured by parent-report 
and laboratory testing, and teacher-rated behavioral self-regulation in the kindergarten 
classroom were associated with higher levels of achievement on standardized measures of 
literacy, math, and literacy comprehension, even when controlling for child IQ and maternal 
education (Howse, Calkins et al., 2003).  In a study of 127 at-risk and not-at-risk children 
between the ages of 5 and 8, higher self-regulation and teacher-and-child-reported motivation 
were associated with better reading achievement (Howse, Lange et al., 2003). Self-regulation 
was measured as regulation of task attention using a computerized behavioral task.  At-risk 
children showed poorer abilities to regulate task attention than children who were not at risk, 
and achievement scores of younger at-risk children were predicted by attention-regulation 
abilities, such that lower attention-regulation was associated with lower achievement scores. 
Children’s regulation of task attention was related to achievement beyond the influence of 
prior reading ability and present vocabulary knowledge. 
Another aspect of AL, learning-related or work-related skills, is associated with 
achievement in kindergarten.  McClelland et al. (2000) found that teacher-reported work-
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related skills were associated with scores on a standardized achievement measure in 
kindergarten. This relationship predicted unique variance in achievement beyond the 
influence of IQ, age, amount of preschool experience, parental education level, ethnicity, and 
home literacy environment (McClelland et al., 2000).  McWayne et al. (2004) found that 
Head Start children’s teacher-rated AL (defined as persistence, motivation, initiation, 
flexibility, and attentiveness), accounted for the most unique variability in early academic 
success, as measured by a standardized screening instrument.  Studies using the ECLS-K 
data showed that teacher-rated AL was related to children’s reading, math, and general 
knowledge in kindergarten (West, Denton & Germino-Hausken, 2000).  Another report using 
this data showed that children who had higher AL at kindergarten entry performed better on 
measures of reading and math in spring of kindergarten and first grade than children with 
lower AL (Denton & West, 2002).  Children with higher AL were more than twice as likely as 
other children to score in the top 25% in both reading and math at the two time points.   
Approaches to learning beyond kindergarten. Early AL affects achievement 
throughout elementary school. McClelland et al. (2000) found that children with poor 
teacher-reported work-related skills tended to have lower academic achievement in 
kindergarten and second grade, began kindergarten performing behind other children, and 
performed behind three years later. In another study, higher interest, participation, and 
attention in the classroom were associated with better academic performance in first and 
fourth grade (Alexander et al., 1993). McClelland and Hansen (2001) found that children 
with poor learning-related skills in kindergarten had poorer achievement scores in reading 
and math than their peers with better learning-related skills. This trend continued into the 
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sixth grade and the achievement gap between children with low and high learning-related 
skills continued to widen over time. 
Teacher Beliefs About Approaches to Learning  
 Teachers value AL for school readiness and academic success (Lin, Lawrence, & 
Gorrell, 2003; McClelland & Morrison, 2003; Rimm-Kaufman, Pianta, & Cox, 2000). Using 
data from the ECLS-K, Lin et al. (2003) reported that kindergarten teachers emphasized the 
social aspects of learning over academic skills development for children's readiness for 
school.  Teachers rated children’s “academic self-regulation” skills, as "very important" or 
"essential" to children’s development and school success (Lin, et al., 2003, p.234).  These 
"academic self-regulation" skills included the ability to sit still and alert, finish tasks, 
problem solve, follow directions, and not disrupt the class.  Similarly, in a survey of more 
than 3,500 kindergarten teachers (Rimm-Kaufman et al., 2000), one third of kindergarten 
teachers surveyed reported that at least half of the students in their classrooms had specific 
problems with the transition to school, including difficulty following directions, working 
independently, and working as part of a group, as well as lacking  academic skills. Teachers 
valued academic skills, but in some cases valued social skills related to learning as more 
connected to academic success.  
Teachers tend to view students holistically with regard to behavior and achievement 
in the classroom.  Research has shown that many aspects of the child, including gender, 
behavior, and certain characteristics, such as compliance, are confounded and contribute to 
teacher's overall judgments of student success and achievement (Bennett, Gottesman, Rock, 
& Cerullo, 1993; Shaywitz, Shaywitz, Fletcher, and Escobar, 1990).  This suggests that 
  
 
11
examination of children’s AL as a dimension, rather than independent constructs, may be 
appropriate for teacher-ratings of these behaviors. 
Factors Related to Children's Approaches to Learning 
 Age and gender are two factors that are relatively well-known in terms of their 
relation to AL.  These factors must be considered when analyzing other influences on 
children's development of AL. 
 Age. Regulatory capacity and executive functioning begin to develop in infancy and 
emerge over time (Blair, 2002; Jones, Rothbart, & Posner, 2003; Shonkoff & Phillips, 2000; 
Welsh & Pennington, 1988).  Different skills involved in these functions follow different 
developmental trajectories and mature at different times and rates (Shonkoff & Phillips, 
2000).  One study found evidence suggesting stage-like development of executive functions, 
with the first stage beginning at about age 6, the next stage beginning at approximately age 
10, and the final stage developing during adolescence (Welsh, Pennington, & Groisser, 
1991).  This research suggests that, though children mature at different rates, age may be 
highly associated with AL, such that older children have more highly developed AL.  
Research using data from the ECLS-K found that teacher ratings of AL differ by age and both 
parents and teachers reported that older children persisted at tasks more often than younger 
children (West et al., 2000).  The current study controlled for age as a covariate in the 
examination of AL. 
 Gender. Research has suggested that gender is related to children's AL.  The Goal 
One Technical Planning Group noted the importance of gender consideration for the 
dimension of AL, highlighting differences between boys and girls in terms of motivation and 
attitudes toward subjects and abilities (Kagan et al., 1995).  Eisenberg et al. (1996) found 
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differences in social functioning and regulation between boys and girls.  Reports based on 
data from the ECLS-K found that parents and teachers reported differences in AL based on 
gender, such that girls persisted at tasks more often than boys (West et al., 2000).  Based on 
this research, the current study controlled for gender as a covariate. 
Factors That Place Children At Risk for Developing Poor Approaches to Learning 
 There are many factors that may place children at risk for developing poor AL and, 
subsequently, poor school readiness and achievement.  Though research documents the 
association between academic achievement and various child and family risk factors, little 
research has examined the association between AL and risk factors in early childhood.  It is 
important to evaluate these various risk factors to children’s AL in order to understand the 
needs of all young children.  The next section of this paper reviews research related to 
several sociodemographic factors that may be risks for children’s AL and subsequent 
kindergarten achievement, including race/ethnicity, poverty status, maternal education, 
residential location, and child care participation. 
Kindergarten achievement and children’s levels of AL vary by sociodemographic 
factors (West et al., 2000).  Zill and West (2001) recently reported that fewer at-risk children 
have a positive approach to learning than children who are not at risk.  Risk factors 
associated with achievement may also be associated with AL, including race/ethnicity, 
socioeconomic status (as measured by poverty level and maternal education level), 
residential location, and child care participation.  Socioeconomic background is a complex 
family indicator.  For the current study, socioeconomic background is designated by poverty 
status and maternal education, in attempt to examine contributions of these individual factors.  
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Following are studies that have examined the relationship between risk factors and academic 
achievement, AL, or individual aspects of AL. 
  Race/Ethnicity. Garcia-Coll et al. (1996) presented a conceptual model through which 
the mechanisms underlying the relationship between race/ethnicity and developmental 
outcomes can be viewed.  This model posited that the relationship between race/ethnicity and 
developmental competencies, including cognitive/academic, social/emotional, and cultural, is 
mediated through racism, prejudice, discrimination, and oppression.  These oppressive 
factors subsequently create segregated contexts in which children develop, including home, 
neighborhood, and school (Garcia-Coll, 1996).  The stresses of racism and oppression have 
effects on multiple contexts, including, but not limited to, child physical health (Reichman, 
2005; Currie, 2005), child mental health (Simons et al., 2002; Wong, 2003), health care 
provision (Garcia-Coll, 1996), and family and parenting processes (Bowman, 1999; Brooks-
Gunn & Markman, 2005; Simons et al., 2002; Garcia-Coll, 1996).  This model suggests that 
race/ethnicity may be related to children’s development of AL via numerous stressors related 
to racism and oppression.   
   Despite the emphasis placed on the achievement gap between African American and 
White students, some research has found that the achievement gap is negligible after 
controlling for other demographic variables (Fryer & Levitt, 2004; Lee & Burkam, 2002; Zill 
& Collins, 1996; Zill & West, 2001).  However, after controlling for background variables, 
African-American children performed less well than White children on achievement tests 
after kindergarten entry and continued to lag behind (Fryer and Levitt, 2004).  Another study 
found that minority children were more likely to be at risk for poor school readiness than 
other children (Zill & West, 2001).  Rather than a direct relationship between race and 
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achievement, this study found that kindergartners from all racial minorities had more 
sociodemographic risk factors than White kindergarteners, many of which were related to 
achievement.   
 Research has explored the relationship between race/ethnicity and individual aspects 
of AL.  One report based on ECLS-K data stated that teacher ratings of kindergartners’ AL 
varied by ethnicity (West, Denton, & Germino-Hausken, 2000).  Specifically, teachers 
reported that White and Asian children had higher task persistence, eagerness to learn, and 
attention than African American or Hispanic children.  Similarly, McClelland et al. (2000) 
found that African American children were at a greater risk for poor work-related skills than 
White children. This study will examine how ethnicity is associated with the global construct 
of AL. 
 Poverty status. In general, financial resources are important because they can afford 
access to good prenatal care and nutrition, rich learning environments in the home, child 
care, and school, and a safe, healthy home in a good neighborhood (Duncan & Magnuson, 
2005; Carrie, 2005; Evans, 2004; McLoyd, 1998).  Stressors associated with low financial 
resources include single-parent home, inability to provide a stimulating home environment 
(Miller & Davis, 1997; Zill, 1999), and language minority status (Zill, 1999).  These stressors 
associated with low income are not separately evaluated in the current study.  However, these 
and other stressors associated with low income and poverty status may be risks to AL and 
achievement. 
Low income and poverty status are associated with increased risk for learning 
problems and poorer academic success (Duncan & Brooks-Gunn, 2000; Gershoff, 2003; Zill 
& Collins, 1996; Zill & West, 2001).  Children living in families whose income is below the 
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federal poverty threshold (FPT) perform lower on achievement tests than those with incomes 
above the FPT (Duncan & Brooks-Gunn, 2000; Gershoff, 2003; Smith, Brooks-Gunn, & 
Klebanov, 1997).  Lee and Burkam (2002) found that cognitive scores of children in the 
highest SES group in the ECLS-K study were 60 percent higher than those in the lowest SES 
group. 
 Poverty status is also associated with social competence for young children, which 
may be related to AL. Two studies document associations between poverty and an aspect of 
AL, self-regulation.   Gershoff (2003), using data from the ECLS-K, reported that higher 
family income was associated with higher social competence and self-regulation and fewer 
problem behaviors at the end of kindergarten. Howse, Lange et al. (2003) found that children 
from low-income families showed poorer task-regulation abilities than children from higher 
income families. The current study will examine the association of poverty and global AL. 
 Maternal education level.  Due to the fact that poverty status and maternal education 
level are closely related, higher maternal education may benefit children’s development and 
achievement indirectly by increasing family income.  However, it is also possible that 
maternal education level may have direct benefits to children through increased parenting 
awareness, skill, and behavior (Duncan & Magnuson, 2005; Hoff, 2003; Zill, 1999).  For 
example, in 1995, 74 % of parents who had a college degree reported reading to their 
preschool children daily, as compared with 52 % of parents who had only a high school 
diploma and 37 % of parents who had less than a high school education (National Education 
Goals Panel, 1995b). 
Studies report associations between maternal education level and school success 
(Burchinal, Peisner-Feinberg, Pianta, & Howse, 2002; National Institute of Child Health and 
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Human Development (NICHD), 2003; Pianta & McCoy, 1997; West et al., 2000; Zill & 
Collins, 1996; Zill & West, 2001).  Burchinal et al. (2003) found that children showed higher 
academic skills over time when their parents had higher education levels. Maternal education 
emerged as one of the strongest predictors of child behavior and learning problems (Pianta & 
McCoy, 1997), with lower education levels associated with more school problems (Burchinal 
et al., 2002). 
 Reports from the ECLS-K documented that both teacher and parent ratings of specific 
aspects of AL were associated with maternal education level (West et al., 2000).  Both 
teachers and parents rated children whose mothers have lower education levels (below high 
school) as less persistent at tasks than children whose mothers have more education.  
Additionally, parents with less education rated their children as less eager to learn than 
children whose parents were more educated.   This study will examine the relationship 
between maternal education and the global construct of AL. 
Child care participation.  The impact of child care participation on child development 
and achievement is complex and dependent on multiple factors, including type of child care 
and quality.  A high-quality, compensatory child care program may offer many benefits to 
child development, including developmentally appropriate education or curriculum and 
family support services, such as health, nutrition, and parent education (Magnusen & 
Waldfogel, 2005).  Another possible impact of child care participation on achievement, and 
more specifically AL, is the development of social-emotional relationships with teachers and 
peers and the development of related regulatory processes related to how children approach 
learning (Burchinal et al., 2002).  Positive teacher-child relationships may encourage and 
provide opportunity for children to practice positive strategies related to regulation and AL.  
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While recent research has highlighted the importance of  the quality of early 
childhood care in preparing children for school and avoiding negative social outcomes 
(Pianta, 2003; NICHD, 2002, 2003), studies have documented the effect of child care 
participation (versus non-participation) on academic and social outcomes (Caughy, DiPietro, 
& Strobino, 1994; Connell & Prinz, 2002; Lee & Burkam, 2002).  Participation in child care 
is associated with better cognitive outcomes (Caughy et al., 1994; Connell & Prinz, 2002; 
Lee & Burkam, 2002) for children of all risk levels (Zill & Collins, 1996); however, the 
relationship between child care experience and school achievement may be most important 
for children from low-income backgrounds.  This study examined only participation versus 
non-participation, as it is the only available information at this time. 
Studies have documented the association of child care participation with school 
achievement for low-income children.  Caughy et al. (1994) found that participation in any 
type of child care in the first three years of life was related to better reading recognition 
scores on standardized measures for low-income children.  Participation in child care prior to 
one year of age was associated with better reading scores for low-income children and lower 
scores for children from more affluent backgrounds.  Connell and Prinz (2002) also found 
that participation in child care, specifically more hours per week, was associated with higher 
levels of cognitive performance on standardized readiness measures for a sample of low-
income African American children.    
Participation in child care is also associated with social skills (Connell & Prinz, 2002; 
NICHD, 2002, 2003), which may be related to AL.  Connell and Prinz (2002) found that 
more years of enrollment in out-of-home child care was associated with higher levels of 
teacher-rated social and communication skills; however, more time per week in child care 
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had a negative effect on teacher ratings of child social skills.  Additionally, more time in any 
type of non-maternal care within the first four and a half years of life was related to 
decreased social skills and increases in teacher-child conflict (NICHD, 2003), with children 
who experienced 30 or more hours per week in child care showing more behavior problems 
than those who averaged 10 hours or less per week (NICHD, 2002).  Recent research 
suggests that many of these behavior problems, particularly aggression, are not sustained into 
third grade (NIEER, 2006).  No research has examined the association between child care 
participation and AL; therefore, this study will examine this relationship. 
 Residential location. Some residential locations may be associated with poor school 
readiness and lower academic success (Perroncel, 2000; Zill & West, 2001). Children living 
in rural locations may be faced with risks related to poverty, lack of or limited services, 
including library, transportation services, and health services or insurance, and access to or 
availability of quality child care (Perroncel, 2000).  Children living in large or inner cities 
may also experience risks associated with poverty, in addition to unsafe or unhealthy 
environments in which to live (Duncan & Magnuson, 2005).  Zill and West (2001) found that 
two-thirds of children in cities with 250,000 people or more were more at risk for poorer 
school readiness than their suburban and rural counterparts. However, in the suburbs, nearly 
two-thirds of kindergarteners had no risk factors and children residing in rural or midsize 
towns were approximately equal to the national average in terms of risk.  The relationship 
between residential location and AL has not been studied; therefore, this study will examine 
this relationship.  
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Summary  
 Research suggests that race/ethnicity, poverty level, maternal education, child care 
participation, and residential location are associated with children’s development of 
academic skills and aspects of AL prior to school entry.  This study examines the global 
construct of AL for children with these child and family risk factors. 
Focus of This Study and Hypotheses 
There is a substantial amount of research on child and family risk factors and school 
achievement, but little description of how these factors are associated with children’s AL.  AL 
is gaining much attention from policymakers and researchers with relation to school 
readiness and academic achievement; however, the construct has not yet been examined 
thoroughly.  The purpose of this study is to examine associations of child and family risk 
factors and global AL using data from the ECLS-K. This analysis will provide researchers 
with a descriptive basis from which to further explore the construct of AL in the future, and 
provide policymakers with information on the relevance of AL as a construct for school 
readiness.  Based on previous research, the current study addressed the following questions: 
1. To what extent are the sociodemographic factors of race/ethnicity, poverty status, 
maternal education, child care participation, and residential location associated 
with AL and what is the unique contribution of each factor? 
2. How do groups within each sociodemographic factor differ on AL? 
Based on these questions, the following hypotheses were proposed: 
H1. Poverty status, maternal education and child care participation are expected to be 
associated with and yield unique contributions to children’s AL in kindergarten. 
Race/ethnicity and residential location are expected to be associated with AL, but 
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not expected to yield unique contributions to children’s AL, as they are also 
expected to be highly associated with maternal education and poverty and not 
contribute beyond these other sociodemographic factors. 
H2. Race/ethnicity, poverty status, maternal education, child care participation, and 
residential location are expected to differ in AL based on levels within groups.  
a. Race/ethnicity will be associated with AL such that white and Asian children 
will have higher AL and African American, Hispanic, and other minority 
groups will have lower AL. 
b. Poverty status will be associated with AL such that children in families below 
the poverty threshold will have lower AL than those in families above the 
poverty threshold. 
c. Maternal education will be associated with AL such that children with mothers 
who have higher levels of education will have higher AL and those with 
mothers who have lower levels of education will have lower AL. 
d. Child care participation will be associated with AL such that children who 
participated in child care will have higher AL than those who did not 
participate in child care. 
e. Residential location will be associated with AL such that children living in 
mid-size or suburban towns will have higher AL and those living in rural, 
small towns or large, central cities will have lower AL.   
 
 
 
 
CHAPTER TWO 
Method 
The ECLS-K Data Set 
The current study used data from the base year longitudinal file of the Early 
Childhood Longitudinal Study, Kindergarten Class of 1998 (ECLS-K) public use data set.  
The ECLS-K is sponsored by the National Center for Education Statistics, located within the 
United States Department of Education and the Institute of Education Sciences.  The study is 
a multi-site, multi-stage longitudinal study which follows a nationally representative sample 
of children from kindergarten through fifth grade.  
Sample 
A total of 21,260 children initially participated in the ECLS-K study. The sample for 
the ECLS-K was collected based on primary sampling units (PSUs), which were counties or 
groups of counties, based on 1990 county census data.  Schools were randomly selected from 
a sampling frame within 100 PSUs only if they offered half-day or full-day kindergarten or a 
transitional first grade program.  Students were then selected within schools to achieve a 
minimum of 24 kindergartners per school in public schools and 12 kindergartners per school 
in private schools.   
 Only children who were first-time kindergartners in 1998 (n=17,219; weighted 
N=3,549,653) were selected for this study. Age at first assessment ranged from 54 months to 
79 months (mean age = 68 months).  Table 1 presents some demographic descriptive 
statistics for the sample.  
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Table 1  
Demographic Statistics for Study Sample (n=17,219) 
 Child Characteristic Unweighted  
Percent 
Weighted  
Percent 
 
Gender Female 49.8 49.2 
 Male 50.2 50.8 
 
Race/Ethnicity White 57.1 59.0 
 African American 14.4 15.8 
 Hispanic 17.6 18.1 
 Asian 5.5 2.6 
 Hawaiian/Pacific Islander 1.1 .5 
 American Indian/Alaskan 1.7 1.7 
 Multiple race 2.7 2.3 
 
ECLS-K Study Procedures 
The ECLS-K data was collected through child assessments, teacher reports, and 
parent interviews.  During the Fall and Spring semesters of the kindergarten year, trained 
assessors tested each child’s skills in reading and mathematics in one-on-one sessions and 
teachers filled out paper and pencil questionnaires.  Teachers provided information on 
teacher demographics, academic background, classroom structure and organization, 
instructional practices, and child social and academic skills.  Finally, the child’s primary 
caregiver (primarily mothers) completed a telephone interview conducted by a trained 
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researcher.  During the telephone interview, data were collected on child characteristics, 
child care patterns, family characteristics and composition, family income, and parent 
education and employment patterns. 
Measures 
Variables included in the current study were: child age, race, poverty status, maternal 
education level, child care participation, and residential location.  This information primarily 
came from the Fall parent interview, unless otherwise specified. 
Age. Child age is the child’s age in months at the first child assessment, ranging from 
54 to 79 months.  Birth date and age were confirmed in the parent interview.  Child age was 
calculated by determining the number of days between the child assessment date and the 
child’s date of birth. The value was then divided by 30 to calculate the age in months (U.S. 
Department of Education, NCES, 2002b).  The mean age was 68 months, which is slightly 
old for most initial kindergarten assessments.   
Gender. Child gender was initially determined by researchers at the school-based 
assessment and then confirmed in the fall parent interview.  The respondent was asked if the 
recorded gender was correct. 
Race/Ethnicity. A child race composite variable was formed from ethnicity and race 
variables obtained in the fall parent interview.  Respondents were asked, “Is [child’s name] 
of Hispanic or Latino origin,” followed by “What is [child’s name] race?”  Originally, eight 
categories of race/ethnicity were presented by the ECLS-K.  This study combined specified 
and unspecified Hispanic ethnicities into one category, Hispanic, and uses seven categories 
of race/ethnicity total. 
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Poverty status.  The composite poverty variable was derived from income 
information from the spring parent interview (not collected in the fall) and 1998 preliminary 
Census poverty thresholds, which vary by household size.  For a household of four members, 
a household income lower than $16,655 indicated the household was in poverty (U.S. 
Department of Education, NCES, 2002b).  Poverty was coded as “below the poverty 
threshold” or “at or above the poverty threshold.”  Due to errors identified by ECLS-K 
experts in the base year public use child data files, the poverty status variable was imported 
from the ECLS-K kindergarten through first grade longitudinal data file.   
Maternal education. Maternal education was reported in the fall parent interview.  
Respondents were asked “What is the highest grade or year of school that [you/child’s 
mother] have/has completed?”  Mother’s education level is on a nine-point scale, ranging 
from eighth grade or below to doctorate or professional degree.  See Table 2 for collapsed 
categories. 
Child care participation. Child care participation is whether the child was ever in 
center based care, including Head Start, prior to entering kindergarten.  Amount and quality 
of care was not included.  Respondents were asked, “Has [child] ever attended Head Start,” 
and “Other than Head Start, has [child] ever attended a day care center, nursery school, 
preschool, prekindergarten, or before or after school program at a school or in a center on a 
regular basis?” 
Residential location. Residential location was determined as denoted urbanicity and 
derived from the sampling frame based on the Census Bureau’s TIGER geographic 
information system.  Denoted urbanicity was based on school information within the 
sampling frame.  There were originally seven categories of urbanicity that were collapsed 
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into three: 1) central city, 2) large town and urban fringe, or 3) small town and rural.  
Residential location was incorrectly collapsed in the ECLS-K base year public use data file, 
and was imported from the ECLS-K kindergarten through first grade longitudinal data file in 
correct form for this study.  See Table 2 for a summary of variables relating to child and 
family characteristics.  
Approaches to learning. Teachers rated children’s approaches to learning as a 
component of the Social Rating Scale (SRS).  The SRS is an adaptation of the Social Skills 
Rating Scale (SSRS, Gresham & Elliot, 1990). AL was not specifically addressed in the 
SSRS, so items on the SRS relating to AL are new or substantially modified (Meisels & 
Atkins-Burnett, 1999; U.S. Department of Education, NCES, 1996).  Teachers rated 
children’s attentiveness, task persistence, flexibility, organization, eagerness to learn, and 
learning independence in Fall and Spring of the children’s kindergarten year.  New items 
include “Persists in completing tasks”, “Keeps belongings organized”, and “Shows eagerness 
to learn new things” (Meisels & Atkins-Burnett, 1999; U.S. Department of Education, 
NCES, 1996).  Teachers reported how often the student does the described behavior on each 
of the six items above based on a four point scale (1=never, 2=sometimes, 3=often, 4=very 
often).  The six values were then averaged to create a rating of approaches to learning.  Split-
half reliability for teacher-rated approaches to learning using the SRS was .89 for both Fall 
and Spring of kindergarten (US Department of Education, NCES, 2002).  
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Table 2. 
Child and Family Characteristic Variables 
Variable Data Range/Codes 
  
Gender 1=Male 
2=Female 
  
Race 1=White 
2=African American 
3=Hispanic 
4=Asian 
5=Hawaiian/Pacific Islander 
6=Native American 
7=Multiple race 
  
Poverty Status 1=Below poverty threshold 
2=At or above poverty threshold 
  
Maternal Education Level 1=8th grade or below 
2=Some High School (9th-12th grade) 
3=High School Diploma/Equivalent 
4=Vocational/Tech Program 
5=Some College – NO Degree 
6=Bachelor’s Degree 
7=Graduate/Professional School – NO Degree 
8=Master’s Degree 
9=Doctorate/Professional Degree 
  
Child Care 1=was ever in center based care 
2=was not ever in center based care 
  
Residential Location 1=Central city 
2=Urban fringe and large town 
3=Small town and rural 
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Procedures for This Study 
To examine the relationship between child and family risk factors and AL, 
correlations were conducted between each of the risk factors and the construct of AL.  Next, a 
series of regressions were conducted to examine unique contributions of each risk factor to  
AL.  Finally, an analysis of covariance was conducted to examine group differences within 
the risk factors with respect to AL.  AL was examined as a continuous, rather than a scale 
variable.   Maternal education was examined as a discrete categorical variable, rather than 
ordered categorical variable, in order to examine any specific group differences that emerged. 
Creation of the data set and initial analyses were done in SPSS 13.0.  However, due to 
the complex sampling design of the ECLS-K, SPSS will not calculate the correct standard 
errors.  This is due to the fact that the data are nested within school, and so there are fewer 
degrees of freedom with which to estimate the parameters, which must be accounted for by 
another method.  The current study accounted for this by using AM v.0.06 for all analyses of 
data beyond sample description and assessment of normality.  AM is a statistical software 
package produced by the American Institutes of Research (AIR), which is used to analyze 
complex data, such as the ECLS-K, using the jackknife 2 replication technique (JK2, U.S. 
Department of Education, NCES, 2002b) in order to determine the correct probability 
values1.  The JK2 method uses 90 replicate weights, based on the sample weight used, to 
calculate a variance estimator (U.S. Department of Education, NCES, 2002b, see p.4-26).  
Sub-sample estimates (replicates) of a survey parameter estimate are calculated and the 
variance estimator is computed as the sum of the squared deviations of the replicate estimates 
                                                
1 Author was trained in use of AM software package and the jackknife 2 replication technique at the ECLS-K 
training in February of 2005. 
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from the full sample estimate.  The current study used the sampling weight BYCOMW0 and 
replicate weights BYCOMW1 through BYCOMW90.   
Missing data, primarily due to non-response, were recoded to system missing.  Cases 
with missing values were excluded from analyses listwise through AM.  The data were 
screened for appropriate means, standard deviations, maximum and minimum values, 
univariate normality and outliers.  A correlation matrix was computed to examine correlation 
of independent and dependent variables.  Correlations for continuous and ordered categorical 
variables were computed as Pearson’s correlation coefficients.  Correlations for categorical 
variables were computed by taking the square root of the R-squared value from a regression 
computation, a measure of non-linear associations.  Correlations between the independent 
variables were also examined.   
In order to determine the unique variance contributed by each risk factor to AL, or the 
contribution of each individual variable beyond the contributions of the other independent 
variables, a series of regressions were computed2, controlling for age and gender, and semi-
partial correlations were examined.  Regression analysis can be used with continuous, 
dichotomous, or ordered categorical variables (Tabachnick & Fidell, 2001).  Therefore, 
discrete variables, such as race/ethnicity, maternal education, and residential location, had to 
be converted into effect variables, which is a similar process to dummy coding.  The number 
of new effect variables is equal to the number of categories minus one (e.g. residential 
location with three categories converts to two effect codes).  As opposed to dummy coding, 
which uses only 1s and 0s, effect coding labels the last category with -1s (Ware, 2005).  
When the new variables are entered into the regression as a group, the variance due to the 
                                                
2 AM v.0.06 does not support hierarchical regression 
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original discrete variable is analyzed, and in addition, the effects of the new effect variables 
can be examined (Tabachnick & Fidell, 2001).  From this point on, discussion of entry of 
categorical variables into regression is in reference to effect codes for those variables.   
In the first regression model, age and gender were entered, along with all but one of 
the independent variables.  In the second regression model, the remaining independent 
variable was entered and the change in R-squared was examined.  The change in R-squared 
between the two regressions was analyzed to determine the unique contribution of the focus 
variable from the second regression model.  
Finally, group differences were examined for those variables that were significantly 
correlated with AL.  An analysis of covariance was computed using regression format and 
effect coding3, controlling for age and gender.  In order to test the assumption of 
homogeneity of regression (Tabachnick & Fidell, 2001), to determine if analysis of 
covariance was appropriate, a test for interactions was conducted through a series of three 
regressions.  The effect codes for maternal education and race/ethnicity were entered and 
interaction codes were created between the two independent variables stated and the 
covariates to check for presence of interactions.  Once the assumption of homogeneity of 
regression was satisfied, an analysis of covariance was computed and followed by the Tukey-
Kramer modification of Tukey’s Honestly Significant Difference test (for unequal sample 
sizes) to further describe any group differences.   
  
                                                
3 AM v.0.06 does not support ANOVA in the form of one-way or General Linear Model (GLM). 
 
 
 
 
CHAPTER 3 
Results 
 
The current study provides a descriptive analysis of the dimension of AL in relation to child 
and family risk variables.  Table 3 provides unweighted and weighted descriptive 
characteristics for categorical child and family variables.  Table 4 provides unweighted and 
weighted descriptive statistics for the ordered categorical and continuous variables.  All 
analyses related to research questions were computed with weighted sample. 
The unweighted sample (n=17,219, weighted N=3,549,653) was composed of 
approximately half females (49.8%) and was 57.1% White, 14.4% African American, and 
17.6% Hispanic.  Children of other ethnicities composed approximately 10% of the weighted 
sample.  Slightly less than one third of the sample had mothers who had completed high 
school, and one quarter of the sample had mothers with some college education, but not a 
college degree.  Just over 20 % of mothers had earned a four-year degree or higher.  
Approximately one fifth of children were living in families below the federal poverty 
threshold and just over one fifth had never been in center-based care prior to kindergarten 
entry.  Almost 40% of children were living in central cities and 22% were living in small or 
rural towns.  The mean score on AL (M=2.99) was high, at just below the rating of “often.”  
The mean age was also high, equivalent to approximately five years and eight months.   
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Table 3 
Analytic Sample Characteristics (n=17,219) 
 Child Characteristic Unweighted 
Percent 
Weighted 
Percent 
Gender Female 49.8 49.2 
 Male 50.2 50.8 
Race/Ethnicity White 57.1 59.0 
 African American 14.4 15.8 
 Hispanic 17.6 18.1 
 Asian 5.5 2.6 
 Hawaiian/Pacific Islander 1.1 .5 
 American Indian/Alaskan 1.7 1.7 
 Multiple race 2.7 2.3 
Maternal 
Education 
8th grade or below 4.4 4.4 
 Some High School  9.0 9.8 
 High School Diploma/Equivalent 30.1 30.9 
 Vocational/Tech Program 5.5 5.6 
 Some College  26.8 27.1 
 Bachelor’s Degree 16.0 14.9 
 Graduate/Professional School  1.9 1.9 
 Master’s Degree 4.6 4.2 
 Doctorate/Professional Degree 1.7 1.4 
Poverty Status At or above poverty threshold 79.9 80.5 
 Below poverty threshold 20.1 19.5 
Child Care 
Participation 
Was ever in center-based care 76.8 76.7 
 Was not ever in center-based care 23.2 23.3 
Residential 
Location 
Central city 39.5 39.4 
 Urban fringe and large town 38.9 38.6 
 Small town and rural 21.6 22.0 
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Table 4 
Descriptive Statistics for Continuous variables 
Variable n Mean SD Weighted Mean 
Age   16,737 68.19 4.13 68.22 
Approaches to learning 16,750 2.99 .67 2.98 
 
The data were screened for appropriate means, standard deviations, maximum and 
minimum values, univariate normality and outliers.  This information is presented in Tables 3 
and 4.  Means, standard deviations, maximum and minimum values were acceptable.   
Normality of AL was examined for each level within each factor.  AL was slightly 
negatively skewed and slightly negatively kurtotic within each category examined.  Values 
for skewness were fairly close to zero in almost every case, and values for kurtosis were all 
between -2 and zero in every case.  Therefore, all values for both skewness and kurtosis were 
below the recommended values of 3 for skewness and 10 for kurtosis, values which would 
indicate a problem with normality (Kline, 2005).  Additionally, in a large sample, a variable 
with statistically significant skewness or kurtosis often does not deviate enough from 
normality to make a substantial difference in analysis (Tabachnick & Fidell, 2001).  For this 
large sample, univariate normality was not deemed a problem.   
There were a total of 7 outliers over all categories examined.  Cases identified as 
outliers were examined in the raw data set, deemed reasonable, and included in analyses.  
Mahalanobis distance values were also examined for multivariate outliers.  There were only 
three cases above the natural break in Mahalanobis D values, which had low values on age.  
However, there were many more cases that had the same values for age, and since the 
number of cases with high Mahalanobis D values was so few, the cases remained in the data
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set for analyses.  Scatter plots indicated linear relationships between the independent 
variables and AL. 
AL was positively correlated with age (r=.167, p<.001) and gender (r=.195, p<.001), 
such that older children and females had higher AL.  AL was also positively correlated with 
maternal education (r=.170, p<.001), such that children whose mothers have higher education 
levels had higher AL.  AL was negatively correlated with race/ethnicity (r= -.069, p<.001), 
such that white children had higher AL than children of other ethnicities; however, group 
differences were also evaluated to further investigate this relationship.  It should be noted 
that although these associations are significant, the correlations are very small, due to the 
very large sample size. Correlations between the independent variables, including the 
covariates age and gender, and approaches to learning are provided in Table 5.   
With respect to correlations among independent variables, race/ethnicity and maternal 
education were significantly correlated (r=.173, p<.001) in a measure of non-linear  
association.  In addition, race/ethnicity was also correlated with age (r=.077, p<.001).  These 
relationships will be explored in more detail in further analyses.  
In order to determine the unique variance contributed by each risk factor to AL, or the 
contribution of each individual variable beyond the contributions of the other independent 
variables, a series of regressions were computed, controlling for age and gender.  The full 
model predicted approximately 11 percent of the variance in AL (R²=.113) and is presented in 
Table 6.  Findings are discussed in relation to the hypotheses. 
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Table 6 
Full Regression Model with Five Risk Variables, age and gender 
 B Standard Error t p 
Constant .497 .125 3.970 <.001 
Age .029 .002 18.102 <.001 
Gender .274 .013 21.376 <.001 
Maternal_ed_e1 -.178 .029 -6.216 <.001 
Maternal_ed_e2 -.252 .024 -10.275 <.001 
Maternal_ed_e3 -.056 .014 -3.917 <.001 
Maternal_ed_e4 -.029 .029 -1.009 .316 
Maternal_ed_e5 .024 .015 1.612 .111 
Maternal_ed_e6 .129 .017 7.528 <.001 
Maternal_ed_e7 .019 .036 .530 .597 
Maternal_ed_e8 .178 .027 6.697 <.001 
Poverty .015 .017 .857 .394 
Child Care .031 .018 1.722 .088 
Race_e1  .050 .017 2.943 .004 
Race_e2 -.128 .024 -5.348 <.001 
Race_e3 .003 .021 .158 .875 
Race_e4 .173 .035 4.997 <.001 
Race_e5 .017 .043 .394 .695 
Race_e6 -.096 .053 -1.824 .072 
Res_e1 -.006 .014 -.461 .646 
Res_e2 .025 .013 1.984 .050 
Note: R²=.116, N=14,972 cases 
 
Hypothesis 1: Poverty status, maternal education and child care participation are expected 
to be associated with and yield unique contributions to children’s AL in kindergarten. 
Race/ethnicity and residential location are expected to be associated with AL, but not 
expected to yield unique contributions to children’s AL, as they are also expected to be 
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highly associated with maternal education and poverty and not contribute beyond these other 
sociodemographic factors.   
Residential location, poverty status, and child care participation were not significantly 
associated with AL and were excluded from further analyses. The reduced model excluding 
the three above mentioned factors, accounted for 11.4 % of the variance.  The unique 
contributions of maternal education and race/ethnicity to AL were evaluated further and 
tested against this model.  To test the unique contribution of  
variance of maternal education, the regression model including the covariates age and 
gender, along with the effect codes for race/ethnicity (R² = .091) was compared to the 
reduced model as discussed above (R² = .114).  The F-value for the change in R-square when 
maternal education was added to the model (∆R² = .024, F = 50.43) exceeded the critical F-
value of 2.00 and was significant at the .05 alpha level.  Maternal education yielded a unique 
contribution of 2.4 % of the variance in AL.   
To test the unique contribution of variance of race/ethnicity, the first regression 
model including the covariates age and gender, along with maternal education (R²=.103) was 
compared with the reduced model.  The F-value for the change in R² when the effects for 
race/ethnicity were added to the model (∆R²=.011, F=32.16) exceeded the critical F-value of 
2.49 and was significant at the .05 alpha level.  Race/ethnicity also predicted a unique 
proportion of the variance in AL, predicting approximately 1%.   
Hypothesis 2: Race/ethnicity, poverty status, maternal education, child care participation, 
and residential location are expected to differ in AL based on levels within groups.  
As only maternal education and race/ethnicity contributed unique variance in AL, 
only these two risk variables were included in analysis of group differences.  In order to 
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examine group differences, an analysis of covariance was computed in AM through a series 
of regressions, controlling for age and gender.  In order to determine if analysis of covariance 
was appropriate, several assumptions were addressed.  In the case of these data, the 
covariates were independent of the dependent variable.  That is, age and gender were 
measured independently from the rating of AL.  As age and gender were confirmed by parent 
report during interview and AL was reported separately by teachers, the assumption of 
independence was met.  An additional assumption is that the covariates were measured 
without error or were highly reliable.  This assumption was met, as parents confirmed both 
age and gender during the parent interview and these reports can be assumed to be highly 
reliable.  An additional assumption is that the residuals for AL were normally distributed at 
fixed levels within group for both race/ethnicity and maternal education.  Histograms and 
plots of residuals for both groups were analyzed and residuals appeared to be normally 
distributed. 
In order to test the assumption of homogeneity of regression (Tabachnick & Fidell, 
2001), a test of interactions was conducted through a series of three regressions.  The effect 
codes for maternal education and race/ethnicity were entered and interaction codes were 
created between the two independent variables stated and the covariates to check for 
presence of interactions.  The first regression model included age and gender, as covariates 
(R²=.070).  The second regression model included the covariates age and gender, along with 
the effect codes for maternal education and those for race/ethnicity (R²=.114).  The third 
regression model included the covariates age and gender, the effect codes for maternal 
education and race/ethnicity, and the interaction codes (R²=.116).   
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Analysis of the parameter estimates and t-values showed only one interaction 
between child age and an effect for maternal education.  The F-statistic (F=1.25) to test for 
homogeneity of regression did not exceed the critical value of 1.48, indicating non-
significance at the .05 alpha level, and therefore homogeneity of regression was assumed and 
interaction effects were considered non-significant.  Since homogeneity of regression was 
assumed, further investigation into group differences was pursued.   
A series of regressions were then computed to determine whether group differences 
were present and specific differences by group for race/ethnicity and maternal education 
were evaluated based on hand computation of the Tukey-Kramer modification of Tukey’s 
Honestly Significant Difference (HSD) test.  The HSD values were calculated at the .05 
alpha level, based on the degrees of freedom, sample size, and mean square error from the 
regression results, and the studentized range statistic as calculated in STATA.  Mean 
differences were evaluated against an HSD value of .11 for race/ethnicity and .10 for 
maternal education.  All differences greater than this value were considered significant at the 
.05 alpha level.  Results are reported based on the hypotheses below. 
Hypothesis 2a: Race/ethnicity will be associated with AL such that white and Asian 
children will have higher AL and African American, Hispanic, and other minority groups 
will have lower AL.  Group differences were present in AL by race/ethnicity.  The model with 
covariates and effects for race/ethnicity had an R²=.091 and is shown in Table 7.  The F-
statistic to test the change in R² (∆R²=.021, F=59.87) exceeded the critical F (F=4.46) and 
was significant at the .05 alpha level, suggesting group differences were also present in AL 
based on race/ethnicity.   Adjusted means for AL by race/ethnicity were hand-calculated from 
the parameter estimates in the regressions and are provided in Table 8.  
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White children had higher AL than African American, Hispanic, Asian, and Native 
American children.  White and Asian had the highest means for AL (M=3.04 and M=3.17, 
respectively); however, Asian children had significantly higher scores, on average, than all  
Table 7 
Regression model with Age, Gender, and Race/Ethnicity Effects 
 B Standard Error t p 
Constant .597 .115 5.213 <.001 
Age .028 .002 18.352 <.001 
Gender .276 .013 21.383 <.001 
Race_e1 .089 .017 5.127 <.001 
Race_e2 -.148 .024 -6.053 <.001 
Race_e3 -.033 .020 -1.689 .095 
Race_e4 .221 .035 6.277 <.001 
Race_e5 .014 .046 .302 .764 
Race_e6 -.141 .051 -2.745 .007 
Note: R²=.091 
Table 8 
Descriptive Statistics for AL by Race/ethnicity 
  White African 
American
Hispanic Asian Hawaiian/ 
Pac. Isl. 
Native 
American
Multi- 
Racial 
Age (cov) M 68.55 68.00 67.54 67.41 66.33 68.80 67.73 
 SD 4.07 4.00 4.01 3.91 4.31 4.17 4.26 
         
Gender (cov) M 1.49 1.50 1.49 1.50 1.45 1.50 1.47 
 SD .50 .50 .50 .50 .50 .50 .50 
         
AL (dep) M 3.04 2.80 2.90 3.15 2.89 2.83 2.93 
 SD .67 .70 .66 .64 .66 .72 .66 
         
Adjusted M 3.04 2.80 2.92 3.17 2.96 2.81 2.95 
  
 
40
other ethnicities. There were no differences between White and Hawaiian/Pacific Islander 
children.  African American children had the lowest AL, which was lower than Hispanic, 
Asian, Hawaiian/Pacific Islander, and Multi-racial children.  African American and Native 
American children had the lowest mean scores for AL (M=2.80 and M=2.81, respectively), 
followed by Hispanic children (M=2.92).  There were no differences between African 
American and Native American children.  Table 9 shows homogenous subsets, groups for 
which the means did not differ, for race/ethnicity.   
Hypothesis 2b: Poverty status will be associated with AL such that children in 
families below the poverty threshold will have lower AL than those in families above the 
poverty threshold.  As poverty was not significantly correlated and did not contribute unique 
variance, hypothesis 8 was not supported and group differences were not analyzed. 
Table 9 
Homogenous Subsets for Differences in AL by Race/Ethnicity 
Race/Ethnicity Subset 
 1 2 3 4 5 
African 
American 
2.80     
      
Native 
American 
2.81 2.81    
      
Hispanic 
 
 2.92 2.92   
Multi-Racial 
 
  2.95 2.95  
Hawaiian / 
Pacific Islander 
  2.96 2.96  
      
White 
 
   3.04  
Asian 
 
    3.17 
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Hypothesis 2c: Maternal education will be associated with AL such that children with 
mothers who have higher levels of education will have higher AL and those with mothers 
who have lower levels of education will have lower AL.  Group differences were present in 
AL by maternal education, with higher levels of education associated with higher mean AL.  
The model with covariates and effects for maternal education had an R²=.103 and is provided 
in Table 10.  The F-statistic computed based on the change in R-square values from the 
covariate-only model to the covariate-and-maternal education model (∆R²=.033, F=71.49) 
exceeded the critical F (F=4.10) as computed in Excel and was significant at the .05 alpha 
level, suggesting group differences in AL by maternal education level.  Adjusted means for 
AL by maternal education are provided in Table 11.   
Table 10 
Regression Model with Age, Gender, and Maternal Education Effects 
 B Standard Error t p 
Constant .592 .114 5.205 <.001 
Age .029 .002 18.630 <.001 
Gender .275 .013 21.767 <.001 
Maternal_ed_e1 -.166 .030 -5.564 <.001 
Maternal_ed_e2 -.277 .024 -11.467 <.001 
Maternal_ed_e3 -.073 .014 -5.063 <.001 
Maternal_ed_e4 -.043 .028 -1.515 .133 
Maternal_ed_e5 .012 .016 .814 .418 
Maternal_ed_e6 .145 .016 8.951 <.001 
Maternal_ed_e7 .024 .036 .676 .501 
Maternal_ed_e8 .646 .026 7.594 <.001 
Note: R²=.103 
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There were no differences between 8th grade education and some high school or a 
high school diploma.  However, children whose mothers had only an 8th grade education 
scored lower than those with mothers who had any other levels of education.  Additionally, 
children whose mothers had any college degree had higher AL than those whose mothers had 
only a high school diploma or GED.  There was no difference between a master’s and 
doctorate or professional degree.  However, children whose mothers had graduate degrees 
had higher AL, on average, than those with mothers who had any lower education level.  
Homogenous subsets are displayed in Table 12. 
Table 12 
Homogenous subsets for differences in AL by Maternal Education 
Maternal Education Level Subset 
 1 2 3 4 
Some High School 2.73    
8th grade or below 2.84 2.84   
High School degree / GED  2.93   
Vocational / Technical Program  2.96 2.96  
Some College  3.01 3.01  
Some Graduate/ Professional 
School 
  3.04  
Bachelor’s Degree   3.05  
Doctorate / Professional Degree    3.20 
Master’s Degree    3.21 
 
Hypothesis 2d: Child care participation will be associated with AL such that children 
who participated in child care will have higher AL than those who did not participate in 
child care.  As child care participation was not significantly correlated and did not contribute 
unique variance, this hypothesis was not supported and group differences were not analyzed. 
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Hypothesis 2e: Residential location will be associated with AL such that children living 
in mid-size or suburban towns will have higher AL and those living in rural, small towns or 
large, central cities will have lower AL.  As residential location was not significantly correlated 
and did not contribute unique variance, this hypothesis was not supported and group differences 
were not analyzed. 
 
 
 
 CHAPTER 4 
Discussion 
The current study examined the relationship between the dimension of AL and 
sociodemographic factors, including race/ethnicity, poverty status, maternal education level, 
child care participation, and residential location, while controlling for age and gender.  Age 
and gender were significantly associated with AL, such that older children and females were 
associated with higher AL.  After controlling for age and gender, only race/ethnicity and 
maternal education contributed a unique proportion of variance in AL.  After controlling for 
age and gender, poverty status, child care participation, and residential location were not 
associated with AL.  The combined effects of age, gender, race/ethnicity, and maternal 
education predicted just over 11 % of the variance in AL.  Children’s AL at kindergarten 
entry differed by racial/ethnic groups and maternal education level.   
Child Age 
The mean of AL in the current study was fairly high, almost equivalent to the rating of 
“often” (teachers rated the prevalence of behaviors related to AL on a four point scale: 
1=never, 2=sometimes, 3=often, 4=very often).  This may be explained, in part, by the high 
mean age of the sample, about five years and eight months.  This is older than expected for 
children in fall of kindergarten.  There are two reasons this may be the case (Zill, 1999).  
First, changes in state age eligibility laws have made it more common for schools or school 
systems to require children to be five years of age by September or October, or even earlier 
(Zill, Loomis, & West, 1997), whereas in years past children were often younger than five 
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years of age upon entry to kindergarten.  Additionally, the age distribution of kindergartners 
may be affected by the increasing practice of delayed entry (Zill, 1999).  Parents or schools 
may choose to delay a child’s entry into kindergarten for reasons including further social, 
motor, regulatory, or academic maturity, which may contribute to older children entering 
kindergarten for the first time. 
Gender 
 Girls had higher positive AL than boys.  This is consistent with research reporting 
higher social functioning, regulation (Eisenberg et al., 1996), and task persistence (West et 
al., 2000), for girls than boys.  This also is consistent with assumptions by the Goal One 
Technical Planning Group (Kagan et al., 1995) that boys and girls differ in terms of 
motivation and attitudes toward learning.  Based on these findings, interventions targeted at 
improving approaches to learning for boys may be warranted. 
Race/Ethnicity 
Asian children had the highest average for AL and group differences were present 
when compared to every other group.  In general, White, Asian, Hawaiian and Pacific 
Islander, and Multi-racial children scored high on AL, despite some group differences.  
African American and Native American children scored the lowest on AL, on average, 
followed by Hispanic children.   
Differences in AL may be due to the effects of racism, prejudice, discrimination, and 
oppression in the contexts in which children develop (Coll, et al., 1996). Early interventions 
targeted at minority groups, particularly African American, Native American, and Hispanic 
children, may reduce differences in AL based on race/ethnicity.  Factors related to the effects 
of racism and oppression may include differences in child physical health (Reichman, 2005; 
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Currie, 2005), child mental health (Simons et al., 2002; Wong, 2003), health care provision 
(Garcia-Coll, 1996), and family and parenting processes (Bowman, 1999; Brooks-Gunn & 
Markman, 2005; Simons et al., 2002; Garcia-Coll, 1996).  Programs and policies that 
emphasize comprehensive development may be important in development of positive AL.  
Programs such as Even Start, Early Head Start, and perhaps Head Start, which provide 
comprehensive services to children and families, including child health care and positive 
parenting suggestions, may be effective.   
Maternal Education 
Children whose mothers had a four-year college degree had higher scores on AL than 
those whose mothers had only completed high school.  There were no differences in 
children’s AL when mothers had a high school diploma, or some vocational/technical or 
college experience, without acquiring a degree.  The highest averages for AL were found for 
children whose mothers had a graduate or professional degree and there were differences 
present when comparing these graduate/professional levels of education with all other 
education levels.  The findings suggest the importance of at least a four-year college degree 
for mothers of young children. 
Consistent with other research (Burchinal et al., 2002; Pianta & McCoy, 1997), 
maternal education emerged as the strongest predictor of AL, after controlling for the effects 
of age and gender.  In particular, this study suggests that a four-year college degree is 
important for children’s development of positive AL.  Maternal education is important 
because it may afford families financial resources and those more distal resources such as 
access to quality child care, health care, and schools (Duncan & Magnuson, 2005; Carrie, 
2005; Evans, 2004; McLoyd, 1998).  In addition, maternal education may indirectly or 
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directly impact the quality of the home learning environment (Duncan & Magnuson, 2005; 
Zill, 1999).  Research has found that a significantly higher percentage of  young children 
whose parents had a college degree were read to on a daily basis than those whose parents 
had only a high school diploma or less (National Education Goals Panel, 1995b).  Consistent 
with that research, the findings of these study showed that children whose mothers had a 4-
year college degree or higher had higher AL than those whose mothers had a high school 
degree or less education. 
Given these findings, there is potential benefit in programs and policies that 
encourage continuing education for mothers of young children.  Programs that target 
pregnant mothers or mothers of young children and provide support or incentives to stay in 
school during of after the birth of a child may be effective (Duncan & Magnuson, 2005).  
Research based on the National Evaluation of Welfare-to-Work Strategies Child Outcomes 
Study, an evaluation of mandatory welfare-to-work programs, suggests that increases in 
maternal education are associated with increased child academic readiness and decreased 
maternal report of children's academic problems (Magnuson, 2003).  Research has also 
suggested that a mother’s enrollment in schooling during a child’s first three years of age has 
a positive effect on children’s literacy development, specifically vocabulary (Rosenzweig & 
Wolpin, 1994).  This research suggests that programs that offer incentives and support for 
further education, including public or private child care programs (see Saunders, 1990), may 
be beneficial for development of positive AL.   
Race/ethnicity and maternal education contributed a small percentage of the variance 
in AL, approximately 1 % and 2%, respectively.  McCartney and Rosenthal (2000) encourage 
researchers to consider effect sizes in appropriate context.  There is precedence in research to 
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suggest that small effects should not be discounted (McCartney & Rosenthal, 2000).  In the 
field of health, for instance, the effect of aspirin on reducing heart attacks is .03 (Rosenthal, 
1994).  Yet the possibility of reducing incidence of heart attacks is reason enough to value 
this small effect.  Similarly, while some researchers and policymakers have dismissed the 
effects of child care quality on children’s development as small, results from NICHD (1999) 
have shown that despite small effect sizes, child care effects accounted for half the size of 
family environment effects, suggesting the importance of these effects.   
This leads to two conclusions regarding the findings of the current study.  First, the 
results are consistent with previous research that notes the importance of maternal education, 
and also race/ethnicity, in predicting child education-related outcomes.  These results are 
consistent with an ecological view, that readiness, and the dimensions contributing to 
readiness, are not simply attributes of the child, but of the ecological systems in which the 
child develops (Bronfenbrenner, 1979, 1989; Pianta & Walsh, 1996).  Second, as with any 
study, the results should still be interpreted with some caution when considering high-stakes 
options for children.  Practitioners and policymakers should continue to use research to 
consider what is best for children and implement best practice.   
A transactional model for intervention (Sameroff & Fiese, 1990) provides additional 
insight into implications for the current findings.  This model is consistent with an ecological 
model in that children’s development is dependent on systems, rather than individual 
characteristics of the child alone.  While targeted interventions, such as teaching behaviors 
associated with AL to young boys or minority children, may be beneficial, it may be 
important to educate parents about the importance of AL. Parents may not be aware of the 
processes behind the development of positive AL, and this type of parent education can be 
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incorporated into parent education programs.  Implications for practice and policy are 
outlined below. 
Implications for Practice and Policy 
 There is potential value in targeting resources at early ages (preschool or before) in 
attempt to encourage positive AL prior to kindergarten entry.  Research has suggested that it 
is possible to teach executive functioning and attention skills to school-age children with 
developmental disabilities (Borowski & Burke, 1996; Graham & Harris, 1996; Shonkoff & 
Phillips, 2000).  Thus, interventions can also be targeted toward children at risk for poor 
development of AL.  Based on findings from the current study, children at risk for poor 
development of AL would include young boys, African American, Native American, and 
Hispanic children, and children whose mothers have low education levels, particularly those 
who did not attain education beyond high school.   As research continues to demonstrate the 
importance of the dimension of AL for school readiness, programs and practitioners should 
emphasize teaching skills associated with AL for all children, though particular emphasis 
should be focused on those at risk for developing poor AL.   
 Based on the findings that AL differs by race/ethnicity, policymakers should target 
interventions toward minority children, particularly African American, Native American, and 
Hispanic children.  In addition, policy should continue to provide support for early childhood 
programs that emphasize comprehensive care for children and families.  Examples of this 
type of program include Even Start, Early Head Start, and Head Start, in addition to private 
child care programs of this type.  These types of programs may be beneficial for children’s 
development of AL and help to reduce the gaps in AL and subsequent achievement based on 
race/ethnicity. 
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 Finally, policy that increases educational opportunities for mothers of young children 
may provide benefits to young children’s development of AL and subsequent achievement.  
Legislation that supports programs that encourage mothers to pursue education may be an 
effective ways to improve children’s development of AL and improve school achievement.  
Resources that may support opportunities for mothers’ education include programs that 
provide incentives, such as free, reduced, or subsidized cost of care.  A few ways to provide 
these supports are through policies, private programs, and comprehensive child care 
programs, such as Head Start, Early Head Start, or Even Start.  One example of this type of 
policy is the Child Care and Development Block Grant (CCDBG), a childcare services 
funding program administered by the U.S. Department of Health and Human Services, 
through which many states provide money to teenage parents in order to afford childcare so 
they can stay in school.  As maternal education has emerged consistently in the research, as 
well as in this study, as one of the largest predictors of child outcomes (Burchinal et al., 
2002; Pianta & McCoy, 1997), programs that emphasize continuing maternal education may 
be very beneficial to children’s development and later outcomes. 
Limitations 
 Poverty status and maternal education were chosen as indicators of socioeconomic 
status (SES).  Some regard this level of poverty, at or below the Federal Poverty Threshold, 
as extreme poverty and use different measures of poverty in analysis, such as 100-200 
percent of the FTP, as earnings of up to 200% of the FTP are often insufficient to provide 
minimal necessities, such as food, housing, health care, and other needs (Gershoff, 2003).  It 
is also possible that other indicators, such as family income, would have better predicted AL 
than poverty status (e.g. Hill, 2001).  However, it is likely that those resources that SES 
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affords, such as material resources, and access to outside resources, such as quality child and 
health care, are the best predictors of child outcomes (Brooks-Gunn & Markman, 2005; 
Duncan & Magnuson, 2005).   
Next, the indicator for child care participation was very limited in that it was simply 
participation versus non-participation prior to kindergarten.  There were no measures of 
quality of child care or amount of time spent in care, both of which have been implicated in 
the research literature as being related to academic and social development (Connell & Prinz, 
2002; NICHD, 2002, 2003; Pianta, 2003).  Furthermore, Connell and Prinz (2002) suggested 
that the combination of number of hours per week and number of years in child care may 
remove irrelevant variance in the dependent variable, suggesting that studies that incorporate 
both measures of child care participation may be better at predicting academic or social 
outcomes.  Future studies investigating the effects of child care on AL should consider the 
effects of quality and amount of time in childcare.   
Finally, though analysis of the global dimension of AL was useful in examining 
constructs important for school readiness in education policy, this study was unable to tease 
out relationships associated with the individual aspects of AL.  A next step would be to 
examine the associations with sociodemographic factors for each individual aspect of the 
dimension, as sociodemographic factors may affect different aspects of AL in various ways. 
Additionally, AL was measured by teacher report rather than independent testing, and may 
also be a factor in the high sample mean of AL.  Future research should consider examining 
alternative measurements of individual aspects of AL.  
Directions for Future Research 
  
 
53
The current study was focused on broad sociodemographic factors in relation to AL.  
However, an ecological perspective reminds us that these factors are important to children’s 
development because of the many resources and behaviors that are or are not afforded to 
children and families.  Therefore, future research should go beyond the scope of this study 
and examine with a finer lens the other factors that contribute to AL within the broader 
sociodemographic factors.  Among the factors that should be studied are the associations of 
child birth weight and health with AL and the extent to which different parenting styles and 
behaviors are associated with AL.  This research was merely a starting point for examining 
the mechanisms that contribute to the development of the dimension of AL, and future 
research in this area will help practitioners and policymakers make decisions about children’s 
development and schooling. 
Additionally, this study focused primarily on the dimension of AL, with the 
knowledge from previous research that AL is associated with academic outcomes (Denton & 
West, 2002).  A next step will be to examine whether AL mediates the relationship between 
sociodemographic factors and academic achievement.  AL may account for the association 
between SES and academic achievement, such that the association between the two variables 
is reduced or eliminated when AL is taken into account. One study found a specific aspect of 
AL, self-regulation, to be a mediator of the relationship between socioeconomic background 
and school adjustment (Miech, Essex, & Goldsmith, 2001).  However, no research has 
examined the mediation effect of AL on the relationship between sociodemographic factors 
and school achievement. 
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Conclusion 
 The current study provided a description of the dimension of AL in relation to 
sociodemographic risk variables.  Race/ethnicity and maternal education emerged as 
predictors of children’s AL and children differed in AL based on levels within these factors.  
The research findings suggest several implications for practice and policy: 1) Interventions 
should focus on teaching skills associated with AL to all children, but focusing particularly 
on young boys, African American, Native American, and Hispanic children, and children 
whose mothers have low education levels; 2) Policymakers should provide support for 
programs that provide comprehensive care or supports targeted at ethnic minority families; 3) 
Policies should provide support and incentives to encourage mothers of young children to 
pursue higher education.   
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